Rec'd PCT/PTO 1 6 JAN 2007 

(i2)*»tt*ft*rcas-5^rftBi**ifcB»Hi^g ^552606 



09) ntsnanm^mmn 
(43)Sf®^na 

2004 ^11 n 18 B (18.11.2004) 




PCT 



(10) BfS^fflS^ 
WO 2004/100242 Al 



(51) 

(21) Beam*: 

(22) g&UfiiB: 

(25) mt&mmnnm: 

(26) BB&H®?B: 

(30) S*<t-f-*: 
*#JE2O03-131406 
<t#fi|2003-168596 



H01L 21/304 

PCT/JP2004/006027 
2004 $5 £7 B (07.05.2004) 
B*ffi 
S*fiS 



2003 ^5fl9 0 (09.05.2003) JP 
2003 ft 13 B (13.06.2003) JP 



(71) mnx(xmz»<±xo>n%m\zr>i*T): =mt 

(SANYO CHEMICAL INDUSTRIES, 
LTD.) [JP/JP]; T 6050995 M&fam&'fcMlH&-&® 
#RT 1 1 #*fi<D 1 Kyoto (JP). T h*/*>X h TO 

j □ v— 7-f'jr;uX, -f >a — tKL/^x^ K 

(ADVANCED TECHNOLOGY MATERIALS, INC.) 
[US/US];06810 a^^^^h — 3V- 

X 7CT(US). 

(72) &W%;ti£lf 

(75) »W#/UIKA f#If;OL^tO^: 

(NAKANO, Tomoharu) [JP/JP]; T 6050995 M#&J&5RlB 

Sttfc Kyoto (JP). + A & ft (NAKAJIMA, Fumihiro) 
[JP/JP]; t 6050995 SCffiJfc JSSBrfi £UJ E-t8Sf*HT 
1 1 »*<D 1 =3MbfiSl£tt3££ti:rt Kyoto (JP). 
S<5 £- (MIYAZAM, Tadakazu) [JP/JP]; T 6050995 



<tJ*I*tta£ttl*3 Kyoto (JP). ?^>, 

> (BROWN, Duncan) [US/US], t — U — . 7va- 

-r >T — . (HEALY, Matthew D.) [US/US]. 

(74) ftSA: SJH &*t(YOSHIKAWA,Toshio); T 5340024 

*Ejff*Em«aEmiffflBi4TB 9#i 9mt 

&tfJU 6 0S Osaka (JP). 

(8i) tft£BfS*0&iiBu, ±x<Dmm<Dmto&m< 

pT^: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, H, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) h£B(S»o>«^ibu. ±T<Dmm<D&®&mtf'*i 

fl6>: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), J.-7*>7 (AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), 3 — P V /< (AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, 
IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, 
BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, 
TD, TG). 



= (54) Title: POLISHING LIQUID FOR CMP PROCESS AND POLISHING METHOD 

= (54)&ttO)€J*: CMPZrn-bxmmmfoRlfGt£75& 

^1 (57) Abstract: A polishing liquid for CMP processes is characterized by comprising an abrasive, an aqueous solvent and an additive, 
^ and by containing 15 weight% or more of abrasive particles based on the weight of the polishing liquid which particles have particle 
^1 diameters of 20-80 nm. A polishing method using such a polishing liquid is also disclosed. The polishing liquid is suitable for surface 
^ planarization process of a device wafer which is provided with at least a silicon oxide film, and stably exhibits excellent polishing 
fS characteristics such as planarization properties, low scratch properties, high cleaning properties, and the like. Consequently, the 
© polishing liquid is most suitable for surface planarization process of semiconductor device and magnetic heads in semiconductor 
© industry which have intertayer insulating films or interdevice isolation films and surface planarization process of substrates for liquid 
crystal displays. 
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£&ofct>©]0!lx.fi4, 4'-v ? (^/^/)v ? 7^-/M^^ % 1-^^-2-^/V 
T^7-4-r^/^<^-lf^; 

[0034] (5)#yrsK#yT^; 

<Dm&K£vmbftzwT^mvTvsm¥-®fti-m2oo~i, ooo) « ; 

[0035] (6)#y=-^i^Kyr^(T§y«fe;ff*L<W:2«-7) ; 

#yi-x/V^y^-/V(OH^;^U(42-7)cDv'T/ai^/Wb^C07K^{bt)( 
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1,2,3-hy^M^yy-^, i,2,3,4-rh7^/W$*vy-^> 1,3,4-hy 
i-^fvw-3-^/w^/y-?.^ i-^/v-3-^?vw^yy-?i>>> 1,2, 

3,4-^7^/1"^^-^ l,2,3-hy^/W^V!^i>s 4-i/7V-l,2, 

s-hy^/w^/y-^ 2-v^r/>^/w-i, 3-vW/iH^/y=£A, 4-t 
-fef-/v-i,2,3-hy^^/w^vy-r>i, x 3-t^/m3vi^i,2-^?vws*v 

yn^ 4-^/l^/I^^i^^vl— 1,2,3-hy^/M^/y-^ 3-*b*is- 

1, 2-^f-/w^^y->>A,4-*y^/v-i, 2, 3-hy^wr^/y-?A, 4- 

2-vW/W^/y-?i^ 3-tKn^^^/V-l, 2, 3-hy^^/^ 
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1, 3— ^^vM^/y^A, l-^5vP-3-^fvW$*Vy<^ \-^)V-3-3- 
?s^yv*Vy^ 1, 2,3-bV/f-/^^JvK 1, 2,3,4-7 i h7^/W^/y 

pa, i,3-^f-/w-2-^^-r5^i/y?A > l^—^^w-s-^/^^^y? 
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A, l-xf/l-3-^/W^)/!J!)A, l-^3-xW^Jl!>A, 1, 2,3- 

hy^Tvw^/y*^ l. 2,3,4-Th7^/w^yy!^ i, 3-^^-2-7 
i^vw^^vy?-^ 1, 3-s^7vw2-^s^w^;?Vy^ i-^y^w2, 3- 
•^W!)^,4->7/-i, 2, 3-hy^vw^/y^, 3-v-ry^^- 

1, 2-^^/W^y/y^i^, 4-7tf/^l, 2, 3-hy^/W5*Vy^ 3-Tir 

^^yy^A, 4-p*^>-i, 2, 3^y^/w^^/y^^ % 4-*/K/v-i, 2, 3-h 

y^fvW^/y?^, 3-*}V%;vt3->v-\, 2-^7vWS*Vy?-k, 3-bKn^S/ 
^tVIz-I, 2-i?*?A"($WJVJ>> > 2-fcKndrv^^vV-l, 3-^7Vl~r^yy 

n, N'-i?*<7-A^*y*M$WW^ n, N'-v^vi^y^^/y^ 

[0042] (ffim#&4~30X\ii%ft&±<OTb?K\ t vV})&~?A; 

1, 3-v J ^/^N7tKnfc' , y^^A > 1, 2, 3-by^^xh7tKnt°y v?=^ 
1, 2, 3,4-xb7^l^b9fcKnt o yv^A, 8-^^/^l,8-^T1flf^o[5, 4 
, 0]-7-!>^'7 f -fe^'>A, 5-*f-A>-l t 5-^Tiff^n[4, 3, 0]-5-/^^A, 
4-v'TV-l, 2, 3-Ny^f"/l'7 i h9tKi3t o y^^n^^ % 3-: -sTStf-tV-l, 

4-Tir^/V-l, 2, Shy^f-^rh^tKofy^v 5 ^^, 

3- T-feTVl^/V-l, 2-vW/V7 1 h7fcFnfc o y5v ? ->>i> s 4-^tvU;*7,M^» 

tvv-i, 2, s-hy^^-rhytKnfy 2, 3-hy^fw 

4- kKn#^f L /W-l, 2, 3-hy^7Vi^^KPt°y^-i>^ 4-KYv*Wf'A' 
-1, 3-^^^h7fcKPfc°y^-?i>^; 

[0043] Gv)^KfSJC4-30Xtt-ttLfiil±©i?fcKotry5^=:»>A; 

1,3-^^-2, 4HbUtt-2, 6— ^tKnfcry$^5rA[r.tbP>Srl. 3-v^tvw 
-2, 4, (6)-^fcKPt°y^-?i^fEU ^TTOOj^fflV^o ], 1, 2, 3- 
4, (6)-5^fcKobry$^=T>A, l, 2, 3, 4-7^7P<7VV-2, 4, (6)- 
^tKot e y5^!>^> 1, 2, 3, 5-rh7^f/U-2, 4, (6)-v ? tKnt°5v ; ^A > 8- 
^TVW-l, 8-^T-y-V^P[5, 4, 0]-7, 9(10)-^^^^=.^^ 
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1, 5-^T1f^n[4, 3, 0]-5, 7(8)-;~fi?^~$l±, 2-%/T J*<?>V-\, 
=3-;V-2, 4, (6)-i?KFnK°l)*i/=.$J>^ 2-v^/i^-2, 4, ( 

6)-v ? tKDfc o y^^^i>.>4-^7U^^>^9 1 ;V-l ( 2, 3-MW/V-2, 4, (6 
)-^tKnt°y^=r>^,4-^h^V-l, 2, 3-MMfvW2, 4, (eJ-^tKnt^?^ 
4-*/l^A—l, 2, 3-MW/1--2, 4, (6)-^fcKPfc 0 y^~?i=s 3-tKo 
drv-xfvu- 1, 2-^^-2, 4, (6)-v%FPfc°yv:^<>i^ 2-kKn^^^ 

-l, 3-^^-2, 4, (6)-^tKpfc°yv:;-!>A^; 
[0044] (v)mmm-3oxn^n^±(D^yv^^^^i-^T=-^j>, ; 

2-^^VT^y-l, 3, 4-hyy^7W^Vy~^ 2-v^5vK7^/-l, 3, 4- 

hy^ws^y^A, 2-> ? 3i^^T5y-i ) 3-^^^-4-^;^y^v=- 

2-v ? ^f"/l-T^/-l-^5 1 ^-3, 4-^f-/WS:^Vy^!>A, 2-^^75: 
/-l, 3, 4-hy^/wf^Vy=?A, 2-^^/W75/-l, 3-vW/W^y*y~ 

2-^^/^X57-1, 3-^7f /^?y^y=-!>A, 2-S**?7UT3/-l, 3-v> 
^/M^/y^i^ 1, 5, 6, 2-vv^/V-2H— fSK[l, 2a] 
-T^y'y^^A, 1, 5, 6, 7-xh7tKnl, 2-v ? ^/V-2H-fc°y^K[l, 2aH^*V 
y-?iv 1, 5-S%Kn-l, 2-i^/V — 2H-fcW[l, 2aH^Vy~?A, 2- 
^f L /^-3-v'T/7^i^-l-7f L ^$^7y=^A2-> J ^^yWT5:/-3-7f-/^/V 

fvw^/y-^ 2-^f-;vT$y-4-^^/v-i, 3-iW/w^/y~?A 

3-iW/W^/y^A^ ; 
[0045] (vi)^mm-30X\t^thU±(D^y^^^^i-^T^^^; 

2-i/^;VT^;-l, 3, 4-hy^^/W5^/y^A, 2-v^ 3, 4-hy 
/>fvW^/y<7i=s 2-^fyUT5/-l, 3-^^/W-4-^^^^y/y>A, 2- 
v^oi^;WT5y-l-7^^-3 ( 4-^^7^^yy'y^A > 2-v^^T^-l, 3, 4 
-hy^/W^/y-^ 2-^?vUTS/-l, S-vW/M'^/y^ 2-vW 

^r$y-i-^^/^-3-^^/^5^/y^A, 2-^^^r^y-i, 3-v^5vwf5 

^y*y?i^ 1, 5, 6, 7-xh7tKn-l, 2-v^^-2H-^K[l, 2aM5*Vy?A 
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% 1, 5, 6, 7-xh7tKn-l, 2-v ? ^/^2H-t°y^K[l l 2a]<4$WJ$J*. 1, 5- 
S?tKP-l, 2-v ; ^/V-2H-fc°y?K-[l, 2aH^Vy*A, 2-^^/>T^/-3- 

%tr-/WK 2- f y^)VT^;-A-^)ViJ)Vif^y^)V-\, 3-vo<fvW^*Vy 

2-V*^)\'T%/-4HcYv*ci/**f-)V-\, 3-vW/W^/y 

[0046] (vii)^^ic4^30Xf4^^±Orh7kKnk o y^-^A#^^^^T-^ 
A; 

Z-SW/UTSy-l, 3, 4-hy^f-;Vxh7fcKnt°y5^^A, 2-v ? 3i^^T^/- 
1, 3, 4-hy^^7 i h7fcKPt 0 y5> ? =^^, 2-^^VT^y-l, 3-vW/V-4- 

fcKPtry^=^A, 2-vW/>T^y-l, 3-V^/VTh7th*nt°V*i?~$^ 2-v? 
^^T^T-l, S-^^xhyfcFn^y^^^A, 2-v^^T^-l, 3-i*c 
fvU^hytKntfyv^^, 1, 3, 4, 6, 7, 8-^iffcKn-l, 2-vW/W-2H- 
>T5K[1, 2a]try5^l>A, 1, 3, 4, 6, 7, 2-v^fvV-2H-fc 0 
y^KCl, 2a]fc°y^v ; ~?i^ 2, 3, 4, 6-xh7fcKP-l, 2 — SWA^H-t^KC 
1, 2a]t°y^^«^^, 2-^^VT^y-3-^T7^^-l-^V7 i h7tKcit: o y^ 
2-v ? ^^/VT5y-4-Tir^;U-l, 3-i^/i^h7fcKPfc°yv;*=^A2- 

2-^^^T5y-3-^f-;^^#^^^/i^l-yf-;^h7tKat o y5^=[7i=s, 2 
-^^/VT^/-3-^h^r^5 L /V-l-y^/V7 1 h7tKnt o y5v ; ^^A % 2-vW/VT 
5y-4-*/K/l^-l, 3-^^l^h7fcKnfc P y^=!^ 2-vW^TS/-3-fcK 
n^v^oi^i^i-^^/UxhytKn^y^^^^, 2-i?^/VT^y-4-Kh*v*i/t 
f/^-l, 3-^5vWx^tKnfc 0 y^-!>A^; 
[0047] (viii)^^4-30X{i^^±CD^fcKDfc o y^^^^#l&^^^T-^i. ; 
2-^^T$/-l, 3, 4-hy^5 L /V-2, 4(6)-^fcKPt°y5v ? ^'>^> 
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jvr$J-l, 3, 4-hV^/^-2, 4(6)-^tKPt o y?v ; ~<7i^ 2—y*^jVT^J-\- 
tf-jV-Z, 4-vo^/l— 2, 4(6)-^tKt3t'U^-!?^ N 2-^f-/V7%J-\-^f- 
/P-3, 4-^^-2, 4(6)-v J fcKPt°!;v^'>A, 2-S^£^/V7^y-l, 3, 4-h 
4(6)-^fcKnfc 0 l>v;^i>s 2-$*t^7l'T5/-l, 3-^^-2, 4( 

6)— ^KPbryss*^^ 2-*s^jv7%;-\, 3-^^-2, 4(6)-^tKpt°y 

^="7^ 2-v > yfvVT5y-l-^fyV-3-y?vV-2 ( 4(6)-^fcKnk°y5v ? -^^ 
, 1, 6, 7, 8-xh7tKD-l, 2-v ; ^f-/V-2H-^K[l, 2a] fc°y^ v^A, 1, 6- 
v^Kp-1, 2-^^/W-2H-> f5K[l, 2a]t o y^v ? -?A, 1, 6-^fcKn-l, 2-v^ 
5vW-2H-t°y^K[l, 2a]t°yv^-<7i^ 2-v?^VT^y-4-^Ty-l, 3-vW 
/l^-2, 4(6)-v ; tKnt°y^v ; -^A, 2-iW/l'T5y-4-T-fe5vV-l, 
-2, 4(6)-> J tKDt <, y5> ; ^^A, 2-vW^T5y-3-Tir^vM?vU-l-y^- 
2, 4(6)-^tKnt°y5;-^^A, 2-V^)\sT%/-Z-^)Vl3)Vi$**s*<3-}V-\-* 
^)V-2, 4(6)-v ? tKPt°y^v J ^^, 2-^^X57-4-^^^-1, 3-vW/V 
-2, 4(6)-v J tKPt o y5:v ; ^^A N 2-v J ^/UT5:/-4-^/V5:/^-l, 3-^^-2 
, 4(6)— x=tKnt°ys:^^^, 2-v ? ^/VT5;/-3-^V5/M^/V-l-y^/V-2 ) 
4(6)-v ? tKPtfy^> f =^, 2-> f 7f-/VT5/-4-tKP=ar^f-/V-l ) 
-2, 4(6)-^fcKPt°y^~!X^; 
[0048] (lDT^T^a-ZU; (75y£jgfc:l, OH£&:l-3) 

r^c^e-y^y— ;iyr^ */>fy^P/V— ats:^ -ty^y— yiyr^y, hy^ 
zj—ivrvs* hyyn/v— /vr5>«) ;r;K,k©7/i^w&*#i~4)iitfcM 

N, N-^T/V^ ; E-y7*/V*y-^T5^(N ( N-v^y^/^^y— N, N- 

-<>'v ? ^pyK^04^^J^ < };5^^i L 4^b#l^ ; 
[0049] £h&0>$ , fc-e#*U ^teTV^r , fl§«7^ l»Sia?i*y , 
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o 

[0050] *&mz&ftz&%ktmbtt. 7k&&m&ftbi,xt£zmM&M&u ^Rn^t 

[0051] Gmmmw8'tz>m&. ^mmm^^mn, Tk^mmnmrnm^x, o 
. ooooooi-ioa*%^w^u, xm*i><izo. ooooi-3M4%, 
utio. ooi-ifia%t?s>5o 

[0052] 7K**«EO^^r*tt, fl*Olll*3i ^C, 50S*%«±*S#*U, <t«? 
#4b<tt52fi*%&±, <fttC#*L<fi55fii:%EA±, *^$f^L<«60m*% 
£*±-CfcS. 99. 9M%WT»£U> ±9»*Uf±99M%£lT, Wfc 

ff*Utt97fi*%£JiT,*b»*Utt95a:i:%eiTT?(feSa 

[0053] *38W©CMF/o-fe^fflflF*«tt, ±1B©flF*8\ ***j^tf*ta»iaM#£ 

[0054] K^jttTfi, ascMP^p^ffiwatficttfflSHSfc^asttffi-ct, m 

mt<D&\ wr&wt ifix/nfc**- mso ; y ^sfcr*^ y a**? 

) , ^^/vv^i^o^i^ yyinw.*, yvK^y^A, ^yyv^MJ? 
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140. im*%&±-C*>^ 5fi*%#T##*U, *«J#*L<W:3m*%& 
[0055] JfiBigttSlfcVrH:, T=^Vtt#ffiStt^J> 

[oo56] /=^-vtt^ffiflH4^jttTtt, mmmr^-M^mm^^T^uy^ 
W {T/y&vxDtim&z-z) mwm = i - 1 ooh (#y ) tt^T/^u 

^ \svjfy**-;v (M&m = 30) W] , (2fli- 1 0« fMrfifiUJO T/>=»-^ 

(^^2-io)^ra(j^»8-24)^^[^y^xry>'^y-try^, 
i^L {m)**i/TA*vv{Tjv*w(Dmm%.2~a l fi^S=i-ioo)#tifi 

(2iffi-10«« ; etlW±)T/V=— /K^^2-10)i«MJte^(^m^8"24 

)^x^[^y9^yy^y^^^i^>'(M^=io)y/vt^y^^y^^ 

^l^>- (fi-^S = 50) ihtWsW&V-A'f/lxai/Ym] > (^y ) ^v'T/l^y ( 
T/V=^y«i^c2-8, fi^=l-100)T7V^Kj^^l-22)7i=/W3: 

/^/>(j^m^l-6)T^y^^K[7l>y^y^^T^>'^v'K^]^^^}fP> 
[0057] T=yttH4#ffiflH4*W£U-Ctt, J^^^C8-24(D^{b*^^VMXf4 j e^^ 

[(7Ky)^;>^^(m^s=i^ioo)^y;^-7 i ^^hy^, ww* 
de-^^u^ m&&= i - loo) ?vv;wirt=»^wt2i-wj*m'] ^ ^^ms- 

s=i-ioo)7?y^M^hy^ (^y)^v-^i-y(m^=i-ioo)7^ 
!>/nfc»HJ ^/-/ur (#y ) a-*^?^ (s^ae = i - 1 oo) -^aura 
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[0058] Sfc, T^^WJAtlSOl^ (££-^= 2-200) ©TVVtfy&JRJftfc 
[0059] »#E?£tt#JtL-m, -<^>'S»#®Stt^J[i'v'»liWi?T$K^Pt 0 
N-tKn^i^vP^^y^i^ 

[0060] iHBflH4*l«riPit5»fr, ^I?5ttl©^ilt «»fi*{^5v ^ o. 0 
1M*%£A±##*U<, £WZ.#$L<tZ0. 05M;%&±, Wlc#£L<ttO. lfi 

*Uttlfi*%EJn r "e&S. 

[0061] ^u-HWfcurrt, Will #yr*y/HH-hy*.^ ^^^r^eggfl^-hy 

[0062] pHWfiE^JfcLTtt, 09*.tf, itlfc, f£5St ^^$?> 0tS&tfW«0BK ; 

[0063] mmmtixti, mx.it, mmr^^r^/^ju^y^m^mif^ti^ 

[0064] «»3WiLTtt, 0>Rtfs v-y^-^mM, *g(r/v=»-/WB&#J, TOl^* 
^^^J^y^v'T/^U^mM^^Jiir^^ymM^^^tf^tL^. 
[0065] i*ie>®*OffiO»aiP*l C*V-H», pHWSE^J, MJS^ffiMf) 
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W*.L<i*0. 05fi*%^±, WK»tL<ttO. 0M%&>±t1M>> 10M 

So 

[0066] «W©CMP^n*^ffiW*«©*^ftf4#J!(3|4W^iltf J:<, 

£JUb, 40°CJ^T-efc5 0 
[0067] #38W<DCMP^Pir*fflffi*&<DteJB#j£ra: % *7!J— ^l^K^s^U 

[0068] w*««)CMP^p-fexffl9F**tt, uiw/w-sr^-ct, ^co^ mmmm 

[0069] (flHttfrft) 

[0070] rrr^pgifi, iM&ftts&t>tit£ik<Dm&izfflfuzzb&M&u 

[0071] -apg @ &0XI3:|S|£ @ 6**©ffl*#*ttWfclTOttfcV ^ tie©*#©5*j 
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(2)n^mnM<DmmmtLx, -&ms<Dmmmzi. i-ioo{mc«Lfrb 
o) -mm a tzm'mmtt<D¥%)*m (n) t~wm a v^toi* w 

^&^(r2)<DJt[(rl)/(r2)]£0. 1-10. 0^-f£ 0 

(4) -m a ««P#w^2g^s«^^t5iE^ (pi) b~wm a ^(^^m^o 

^fl£«^{t5ffi^(p2)Oi;t[(pl)/(p2)]^0. 3-5. 0fc"f5 o 

(5) 1S| a ©W*l^fc*5^5^«oisHEiS« (tl) ^2l&pg a »Hoff«i$(ctiS 
»t53t«©0fgifc(t2)Ott:[(tl)/(t2)]S:O. 2-2. 

[0072] (l) <D*§£\ M«-»*t««HuE©'b(DTfei9, ZJk&V)*)^ i±M<D2Wm^-t<D 

[0073] (2)<z>i§£\ J:«J»*Uttrai»B£l|*©«F»«tUT, -SfflM©flHWK«rl. 
*Ufel. i-lO«K:#3RUfcaF**Srfflv^t-C«)5o "Mg^MifS 

[0074] (3)©#£\ [(rl)/(r2)]r±, 0. 2-8. 0#J:MJ*U, WtffSUttO. 3-6 
. 0, *fc#*L<ttO. 5-4. OT*fc5o [(rl)/(r2)]^0. 1-10. 0©«SH"C*>5i: 

[0075] (4)©J§£\ [(pl)/(p2)]tt % 0. 35-4. 5*S«tt)»*U, »Wff*UI40. 4- 
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*X<D'pf&^mm*'&ZZ.btfx-%Z> 0 [(pl)/(p2)]^0. 3-5. 0©ttHT?*> 

[oo76] wm-ss&itfcucw:, ^mft&tiLz&fti-tt^jTtmm^yymy 

[0077] (5)©t§£\ [(tl)/(t2)]#0. 3-1. 8T?*>5©3jSff*L<, i0#*U<HO. 4- 

1. 5xh% 0 im<D®im&*m&tzz.£v-5imkt£Zo [(pD/(p2)]^o. 2- 

2. o<Dmmxhz>k, *x<D&ft\,>mtm®mm*®mm^z>zk&x%z> 0 1± 

[0078] *%w<Dwm%mK$s\,^x, 28>ms&>fc<7>wm\z&^x, mm^ztizm®. 

<omW£, k<\zUmXti.\^K 30-200nm;oW*U> «W$f£L<f±40-160n 

[0079] tit, *&w<Dwm%mz.&\ ra^n^xxttWtt^awpxufcw^^ix 

[0080] Sfcfc, *«M©W»*»fci3V^-C, WWIHI©10%£Jl±, #*Uf*20%Et± 

-MC 100AOB#J**l'}t%M)&mttk&'r!%Zo 
[0081] *j»^©W*^ftf-*5V>-C, *38WOCMK/n-fe^fflflF*»SrW*^s' 
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[0082] *»?n#e>f±, ±.mtmwRvmm<Dn. mm&&. t%t>*>* mmz 

[oo83] *mvm£<o, wm'&<Dt^~±\m&(o*x%m-fzbte<, *fc, mmm^x 

[oo84] mmztitzMm 

[oo85] *%w<DCMP7u±xmmmmm^xwm£htcmmmm, m^mmt 

[0086] &>r, mmrnKx^m^mzmm-r^K *%witzti\mfe$tiz>h<Dxn 

[0087] m&mi 

[0088] mmm2 

. 8g, ^>^m*120mU ^^lml?rtt^^50t:-eiO^^^:L<ti#tT#UbL 

^y^/y^#fc 0 ^t^Mr©^y#y>&».s(No. 2)xmmu mm±o 
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mLXisv*mm3o%<DX7y- (2) zmtio 
[oo89] m&ms 

mo%<D*yV- (3) £#fc 0 

[0090] mmmimmmA) 
[0091] mmm2mmm) 

• ^^y-^f— l-*7>J-(2)£l, OOOg, 30%Ty ; t-T7kM£33. 5g& 
At, 1 5#P^*»#L-CCMP7°Pir*ffl W^B^#fc 0 
[0092] «M3(W^&C) 

^y^y-$^-^7y-(i)^i, ooog, ^iwu^t^-ho. o g & 
[0093] vcmnwmwLD) 

y°y*W— fcXJV- (3)£l, OOOg, 30%T^-7tM§?&£33. 5g& 
At, 15^^*^b-CCMP7°n-k^fflTO^D^#fc 0 

[0094] ttmw2(wmmE) 

OOOg, i^mW^^A. Og&AU 15 

[0095] Jt«^J3W*»tF) 

TfT|S(^CMP^nir^fflTO^T*fe6rsS-25j (Cabot microelectronicsliU) 
^CMP7°B-feXfflTO^FitfCo 
[0096] Jt«0l4(0F*i£G) 
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OCMPT'ot^liitG^iltfco 
[0097] Jt(R^5W«?0tH) 

[0098] <wmi:&*n&'<?*-f-kLizMmttm&mfe> 

^20— 80niru 30— 70nnu 4O~6Onm0>f&IS<0M=H"S£ (fi*%)£\ M# 
^$J^ttCHDF-2000£ffiVvT#i?>fc 0 *&*&*lK^-*- 0 
[0099] [^1] 
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51 


48 


51 


85 


50 


183 


250 


1020 




20~80nm 


20. 0% 


17.0 


19. 5 


10.0 


20. 2 


3.0 


1. 2 


0. 2 


30~70nm 


15. 0% 


13.0 


14. 6 


6.0 
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1.0 


0. 7 


0. 0 


40~60nm 


6.5% 


5.0 


6. 3 


3.0 


6.6 


0.4 


0. 2 


0.0 



[0100] <f?|2:¥WI4l> 

, CMPyn-fe^fflM^A— C*r/flV»fct>0>Sr2SJfe0!|4— 6, CMPynir^ffl^ 
ttD-F*JI!VXfct>©«:tt««6-8iU^ SdJPI^LTW:, SKW7-2(SKW>f 
^frM) Lfc. TOtt>i-EW0^MAT-ARW68 1 M (M 
atec applied sciencettlS) &r$iffl bfc 0 
[0101] W®^#1 

#F£&#W:> flF*l#©Jiff*^s/KJE#40kPa, TO^^KIfilKM^58rpm, Jiff 
»S«©@KaaESr60rpm, ««l:£200ml/#, W»$Ml#-e-»»B 

mmtn^\ ik\^-m%mmx*m^tmmm*j*y&&*x\. mitt* 

, W*S*OlHl«aSaE«rl00rpm, $FI§M*£200ml/#, W*«rWl5&T?- 
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[0103] TO^VKtt, IH'L>RttX$tvfcIC1000(050)K-Groove/Suba400(n7 ? 

[0104] «<h|5]Bf M^OkPa, 0^SS2Orpm-e /^KnyT^a-^fcfr 

o/c 0 />°^K3^W">3^ — tt. CMP-MC 100A(my^^Ktt$^)£fflV\fc o 
[0105] <f?-fffi2. ¥-mt¥f®L2> 

[0106] TO£#2 
[0107] #^^{43 

[0108] ^0^144 

[0109] ^^^5 

ra&fclfvl&V^ -©^@^fgcD-r-^/HHlte^l00rpm^x.-C120rp 

[oho] mmzcMP-7v±xm®tmi&A%m^x, tie(dw^6-i3-cskw7-2( 
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[oni] mm$kifr6 
[0112] mmtkW7 

[0113] #F^ft8 

w^frnc^v^, -&mBmm<Dmmj£t)Z50kPai<cttz-xi50kPai l L-rz 

[0114] 

WmZkfcl f-&V vC, Zl^pg a «<D-r-7>mra£lOOrpmtCft;tT20rp 
[0115] $F^{$10 

[0116] Wlg^ll 

^<Pll^fl^**ttllit5. 

[0117] #^#12 

fff^ltfc^-C, W0^yK£lClOOO(O5O)Perforate/Suba4OO(£-f5 

[0118] 

13i:i-S, 

[0119] m2XWm\jt±X<D'*#—VV*^'-*Q. S%7yWfaW-WkX*1&1&M t ¥'Z 
V^U^^^$*,3fe^^WJ^(^/^^/AFT 6100A -T 
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?4*P<D, ihU}M%<r>W^(OW\^\^ 30:70, 40:60, 50:50, 60:40, 70: 
30&tf 90: \0<Ol*ffi<D&%hWU*W£&k^ mh^mom^&^tmhBm 

©: 2000 AMffi 
O: 2000A^±3000A*« 
A: 3000AJ^±5000A*?i 
X: 5000AJ^± 
[0120] <fF«3:aWI*«^Xf> 

-SEMeV300 (bhfcKLA-^yx-MiM) £&J3U WmiZ.£Z>$^-±<DB 

mmmM^Rxf^X(Dm^x^r<Dmmxm^um2^vtz 0 

©: 10f@*« 

O: 10M±20«$t 

A: 20f@^±30|@*ffi 

X: 30TO± 

[0121] mz) 



WO 2004/100242 



25 



PCT/JP2004/006027 









2 


if-© 3 




4 


A 


1 




© 




5 


B 


1 


© 


© 




6 


C 


1 


© 


© 




7 


A 


2 


© 


o 




8 


A 


3 


© 


© 




9 


A 


4 


© 


o 




1 0 


A 


5 


© 


o 




6 


D 


1 


X 


o 




7 


E 


1 


X 


o 




8 


F 


1 


X 


X 




9 


A 


6 


O 


X 




1 0 


A 


7 


O 


X 


mm 


1 1 


A 


8 


O 


X 




1 2 


A 


9 


O 


X 




1 3 


A 


10 


A 


X 




1 4 


A 


11 


A 


X 




1 5 


A 


12 


A 


X 




1 6 


A 


13 


X 


A 



[0122] m<Dm%frh, *%w<Dwmjfm*m^k, wm&mwmmm) 

<5 0 

[0123] *mw<DCMP7v±xmwmmn, '&*&mzinx^tz.cMP7v±*mwmw. 
[0124] &ot, cMP7v±x%wmmRvmm%mix ^ithmmmmtm^ 
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o 

[2] luia»^J^25 0 C<DpKa^7J^±, ll^T©^S^K^fc5»*«lfE*(DC 
[4] MIB»^J^*-*d\«^^mi:^S^VN-CO. 0lM*%^±T*fc5f»*3l 

[6] mtmmm^^^yv^xh^m^mmm<DCMP^±^mmmm a 

[10] XIS:^ a Wft©W*XS*Tia©^o5*)-oXtt-o«±«D*#T-eflF*Sr 
(2)ZUW» i^|»©W*«iU"C, -»»aoW**«rl. l-100j*K:*RUS:t> 
^M(r2)^Jt[(rl)/(r2)]^0. 1-10. 0tZ.-fZ o 
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(4) g <DQimm<D¥mftmmcmz&j] (pi) tr.mm s sxfe<Dwmm<D 

^^S«^^BE^(p2)(DJt[(pl)/(p2)]^0. 3-5. O^-r^o 

(5) -mm n <Dwmti?\c&rtzfe&<D\3immm (ti) trspg § ^mommmz as 

^^^H]te^(t2)^J:b[(tl)/(t2)]?rO. 2-2. O^-fSo 

ti4] m^mmm<DCMP^±^mmm^m^xmm^tixmhtix^mmmm 
[i6] n#mmm<DCMP7v±x%wmmm^xmm£tixnbtixte%m^yv 
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